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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a process for treating a 
liquid containing dioxins, which comprises adding powdery active 
carbon to the liquid containing dioxins, thereafter subjecting the 
resulting mixture to solid-liquid separation by a membrane 
separation means and thereby removing dioxins from the liquid and 
also, enables reduction in amount of wastewater (a liquid 
concentrate, i.e., a concentrated slurry of the powdery active 
carbon containing adsorbed dioxins) discharged from the membrane 
separation means, advanced removal of dioxins in the dioxin- 
containing liquid and production of high water quality treated water 
by securing sufficient time of contact of the dioxin-containing liquid 
with the powdery active carbon, enhancement of the adsorption of 
dioxins per unit weight of the powdery active carbon and thereby 
reduction in required amount of the powdery active carbon. 
SOLUTION: This process involves returning a liquid concentrate 
discharged from a membrane separation means to the inlet side of 
the membrane separation means. This equipment is provided with a 
powdery active carbon addition means for adding powdery active 
carbon to a liquid containing dioxins, the above membrane 

separation means for subjecting the resulting mixture of the liquid containing dioxins and the added 
powdery active carbon to solid-liquid separation and a means for returning the liquid concentrate 
discharged from the membrane separation means to the inlet side of the membrane separation means. 
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CLAIMS 



[Claim(s)] 

[Claim 1 ] The art of the dioxin content liquid characterized by returning the concentration liquid of this 
membrane-separation means to the entrance side of this membrane-separation means in the art of the dioxin 
content liquid which carries out solid liquid separation using a membrane-separation means after adding 
powdered activated carbon in dioxin content liquid. 

[Claim 2] The art of the dioxin content liquid characterized by having the process which draws out the 
concentration liquid of this membrane-separation means, the process which carries out coagulation 
sedimentation separation processing of the drawn-out concentration liquid, and the process which processes the 
harmful matter in the solid content separated by this coagulation sedimentation separation processing in claim 
1. 

[Claim 3] The processor of the dioxin content liquid characterized by coming to have a powdered-activated- 
carbon addition means to add powdered activated carbon in dioxin content liquid, the membrane-separation 
means which carries out solid liquid separation of the dioxin content liquid with which powdered activated 
carbon was added, and a means to return the concentration liquid of this membrane-separation means to the 
entrance side of this membrane-separation means. 

[Claim 4] The art of the dioxin content liquid characterized by preparing the reaction vessel which has the 
unloading and filling pipe of dioxin content liquid, the unloading and filling pipe of the return concentration 
liquid from this membrane-separation means, and drawing piping of this concentration liquid in the preceding 
paragraph of said membrane-separation means in claim 3. 

[Claim 5] The processor of the dioxin content liquid which is equipment which processes the dioxin content 
liquid discharged from the wet-scrubber of exhaust gas as raw water in claim 4, and is characterized by forming 
said powdered-activated-carbon addition means or more [ of a wet-scrubber, a raw water tub, a raw water 
unloading and filling pipe, and a reaction vessel ] in any one. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the art and processor of dioxin content liquid from which the 
technique of removing dioxin from the liquid containing organochlorine compounds (these being hereafter 
called "dioxin".), such as Pori chlorination-p-dibenzo dioxin (PCDD), polychlorinated dibenzofurans (PCDF), 
and coplanar one PCB, is started, especially dioxin is removed using powdered activated carbon. 
[0002] 

[Description of the Prior Art] After carrying out dust removing to an electrostatic precipitator or a bag filter 
through exhaust gas, such as an incinerator plant, water may be made to contact, water may be made to absorb 
gas dioxin, and dioxin may be removed out of gas. Dioxin is removed from this underwater one by adding 
powdered activated carbon, making this powdered activated carbon stick to dioxin in the water which absorbed 
dioxin, and subsequently separating this powdered activated carbon from this water. 

[0003] Although the coagulation sedimentation approach is conventionally used as a solid-liquid-separation 
means to separate the powdered activated carbon which stuck to these dioxin from said water, when carrying 
out solid liquid separation of the powdered activated carbon by coagulation sedimentation, some powdered 
activated carbon may leak to a treated water side, and dioxin may be unable to catch with small quantity. 
[0004] By solving this problem and carrying out solid liquid separation of the underwater powdered activated 
carbon which stuck to dioxin certainly from this water, as an approach of removing dioxin from this water 
efficiently, previously, these people added powdered activated carbon in dioxin content liquid, and proposed the 
art of the dioxin content liquid which carries out solid liquid separation using a membrane-separation means 
after that (JP,1 1-319809,A). According to this approach, solid liquid separation can be carried out without 
making the powdered activated carbon which stuck to dioxin completely leak to a treated water side 
substantially, and it becomes possible to remove dioxin from the water to altitude. 
[0005] 

[Problem(s) to be Solved by the Invention] According to the approach indicated by JP,1 1-3 19809, A, by this 
approach, although dioxin was removable from dioxin content liquid to altitude, since the concentration liquid 
which contains the activated carbon which stuck to dioxin from a membrane-separation means was discharged 
in large quantities, the facility for processing of this concentration liquid was enlarged, and there was a problem 
that processing cost also soared. 

[0006] Moreover, it was difficult to fully secure the contact time of dioxin content liquid and powdered 
activated carbon, and before dioxin content liquid and powdered activated carbon fully contacted, also when 
membrane-separation processing may be carried out, for this reason the dioxin amount of adsorption per unit 
quantity of powdered activated carbon was not fully able to be raised, it was. 

[0007] This invention solves the above-mentioned conventional trouble, and after adding powdered activated 
carbon in dioxin content liquid, in the approach of removing dioxin from dioxin content liquid, it aims at 
offering the art and processor of dioxin content liquid which can reduce a displacement sharply by carrying out 
solid liquid separation using a membrane-separation means. 

[0008] It aims at offering the art and processor of dioxin content liquid which can raise the dioxin amount of 
adsorption per [ which was added ] powdered activated carbon, and can aim at reduction of the initial 
complement of powdered activated carbon while this invention fully secures the contact time of dioxin content 
liquid and powdered activated carbon, removes the dioxin in dioxin content liquid to altitude again and obtains 
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the nature treated water of a flood. 
[0009] 

[Means for Solving the Problem] After the art of the dioxin content liquid of this invention adds powdered 
activated carbon in dioxin content liquid, it is characterized by returning the concentration liquid of this 
membrane-separation means to the entrance side of this membrane-separation means in the art of the dioxin 
content liquid which carries out solid liquid separation using a membrane-separation means. 
[0010] It is characterized by the processor of the dioxin content liquid of this invention coming to have a 
powdered-activated-carbon addition means to add powdered activated carbon in dioxin content liquid, the 
membrane-separation means which carries out solid liquid separation of the dioxin content liquid with which 
powdered activated carbon was added, and a means to return the concentration liquid of this membrane- 
separation means to the entrance side of this membrane-separation means. 

[001 1] According to the art and processor of dioxin content liquid of this invention, the concentration volume 
discharged as wastewater out of a system can be sharply reduced by returning the concentration liquid of a 
membrane-separation means to the entrance side of a membrane-separation means, and carrying out circulation 
processing of the concentration liquid. For this reason, while miniaturizing a waste-water-treatment facility, 
waste- water-treatment cost can be reduced. 

[0012] Moreover, the contact time of powdered activated carbon and dioxin content liquid can be lengthened by 
returning concentration liquid and mixing with raw water, and it becomes possible to ftilly secure contact time 
required for making dioxin stick to powdered activated carbon. For this reason, the dioxin amount of adsorption 
per unit quantity of powdered activated carbon can be raised, much dioxin can be made to be able to adsorb in 
the small amount of powdered activated carbon, and reduction of the need addition of powdered activated 
carbon and improvement in quality of treated water can be aimed at. 

[0013] In the art of the dioxin content liquid of this invention, the concentration liquid of a membrane- 
separation means is drawn out and it is desirable to have the process which carries out coagulation 
sedimentation separation processing of the drawn-out concentration liquid, and processes the harmful matter in 
the separated solid content. 

[0014] Moreover, in the processor of the dioxin content liquid of this invention, it becomes possible to much 
more fully secure more the contact time of powdered activated carbon and dioxin content liquid by preparing 
the reaction vessel which has the unloading and filling pipe of dioxin content liquid, the unloading and filling 
pipe of the return concentration liquid from a membrane-separation means, and drawing piping of concentration 
liquid in the preceding paragraph of a membrane-separation means. 

[0015] Moreover, in the case of the equipment which processes the dioxin content liquid discharged from the 
wet-scrubber of exhaust gas as raw water, a powdered-activated-carbon addition means can be formed or more 
[ of a wet-scrubber, a raw water tub, a raw water unloading and filling pipe, and a reaction vessel ] in any one. 
[0016] 

[Embodiment of the Invention] The art of the dioxin content liquid of this invention and the gestalt of operation 
of a processor are explained to a detail below. 

[0017] It sets to this invention and the water which washed the cooling water discharged from various 
incinerators, such as the liquid which contacted the exhaust gas of various kinds of incinerators, such as an 
incinerator, as dioxin content liquid, and stuck to dioxin, for example, the refuse incinerator equipped with the 
wet gas washer etc., the leachate of a final disposal site, the smoke scrubbing water of a thermal power station 
and the solid-state containing dioxin, for example, the fly ash discharged from an incinerator plant, and 
incinerated ash is illustrated. 

[0018] The solubility to the water of dioxin is very low, and the dioxin of ng/L order is dissolving it in the usual 
water of the case above. 

[0019] Especially as powdered activated carbon added to such dioxin content liquid, 200 micrometers or less of 
maximum grain sizes are 100 micrometers or less, and an about 15-25-micrometer thing is especially desirable 
[ in especially mean particle diameter ] in this invention, 10-40 micrometers 50 micrometers or less. In that by 
which the mean particle diameter of powdered activated carbon exceeds 50 micrometers, since the activated 
carbon added in dioxin content liquid becomes easy to sediment, dioxin content liquid and activated carbon may 
fully be unable to contact. 

[0020] As for the addition of the powdered activated carbon to dioxin content liquid, it is desirable that they are 
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300 or more mg/L, and it is desirable that it is especially 500 - 1000 mg/L. If many [ if there are few these 
additions, adsorption treatment of the dioxin cannot fully be carried out, and ], it is disadvantageous in respect 
of cost. 

[0021] When adding powdered activated carbon in dioxin content liquid, after adding activated carbon in dioxin 
content liquid with powder and making liquids (preferably water), such as water and alcohol, or little dioxin 
content liquid distribute powdered activated carbon, these dispersion liquid may be added in dioxin content 
liquid. Moreover, a dispersant may be used in order to improve dispersibility of powdered activated carbon. By 
adding powdered activated carbon as dispersion liquid, homogeneity can be made to distribute powdered 
activated carbon in dioxin content liquid for a short time, and it is desirable. 

[0022] In addition, as powdered activated carbon to add, although a peat system, a coal system, a lignite system, 
a coconut shell system, etc. are mentioned, the activated carbon of the peat system which has many 20-500A 
middle holes especially from it being suitable for adsorption of dioxin, and a lignite system is suitable. 
[0023] In this invention, although membrane-separation processing is carried out with a membrane-separation 
means, in order to folly secure the contact time of powdered activated carbon and dioxin content liquid, the 
dioxin content liquid with which powdered activated carbon was added prepares a reaction vessel in the 
preceding paragraph of a membrane-separation means if needed, and folly contacts powdered activated carbon 
and dioxin content liquid within this reaction vessel. That is, if it is necessary to secure the above contact time 
to some extent, and membrane-separation processing is carried out with a membrane-separation means while 
this contact time is insufficient in order to make the dioxin in dioxin content liquid folly stick to powdered 
activated carbon and to remove it, the dioxin in dioxin content liquid cannot be removed to altitude. Contact 
time required for altitude removal of dioxin is 5 minutes or more preferably 1 minute or more so that clearly 
also from the result of the below-mentioned example 1 of an experiment. However, when contact time is too 
long, the processing time becomes long at **, and considering as 5 - 30 minutes is desirable [ especially contact 
time ], since it is industrially disadvantageous for 1 to 60 minutes. 

[0024] It is desirable to prepare the unloading and filling pipe of the concentration liquid from a membrane- 
separation means and drawing piping of concentration liquid like the after-mentioned for circulation of the 
concentration liquid of a membrane-separation means, and to establish the stirring means by an impeller etc. at 
the reaction vessel prepared in the preceding paragraph of a membrane-separation means in order to secure 
contact time, in order to raise the contact frequency of powdered activated carbon and dioxin content liquid 
further. 

[0025] In addition, since the contact time of powdered activated carbon is folly secured in the wet-scrubber in 
many cases when processing the blow water of the wet-scrubber which is performing smoke scrubbing 
processing by the powdered-activated-carbon slurry by this invention, such a reaction vessel is omissible. 
However, it is suitable to prepare the thickener tank for return of the concentration liquid of a membrane- 
separation means (circulation tank) in the preceding paragraph of a membrane-separation means in respect of 
stabilization of a circulation liquid flow also in this case. Moreover, the raw water tub which stores dioxin 
content liquid temporarily for stabilization of the amount of dioxin content liquid flows may be prepared in the 
installation to a membrane-separation means. 

[0026] In addition, the addition parts of powdered activated carbon may be any of a raw water tub, a raw water 
unloading and filling pipe, and a reaction vessel that what is necessary is just the part which the contact time of 
powdered activated carbon and dioxin content liquid can folly secure. Moreover, you may be the approach of 
pouring into a wet-scrubber directly like the above-mentioned. 

[0027] As a membrane-separation means which carries out membrane-separation processing of the dioxin 
content liquid which added powdered activated carbon, there is especially no limit and it can use various kinds 
of membrane modules, such as a spiral mold membrane module, a hollow filament mold membrane module, a 
flat film mold membrane module, a juxtaductal type membrane module, and an osmosis mold membrane 
separation device, and a membrane separation device. 

[0028] Moreover, as a demarcation membrane, the precision filtration (MF) film and ultrafiltration (UF) film 
which consist of various materials, such as ceramic film, resin film, and metal precision film, can be used. What 
cannot stick to dioxin easily like a ceramic as a film material is desirable. Moreover, since hot exhaust gas is 
washed with the slurry liquid of water or water, and activated carbon, since the dioxin content liquid (smoke 
scrubbing water) discharged as a result serves as an elevated temperature, what has thermal resistance as a film 
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material is desirable [ especially in the usual case, the thermal resistance of a film material is not needed, but / 
liquid ], when dioxin content liquid is smoke scrubbing water. As a film material from such a point, a ceramic is 
the most desirable. 

[0029] As for especially the aperture of the demarcation membrane to be used, it is desirable that it is about 
0.01-0.1 micrometers 0.005-0.2 micrometers. If it is the demarcation membrane of such pore size, the powdered 
activated carbon in liquid can be made nearly perfect a ** exception. In addition, if pore size is too small, 
filtration time amount will become long at **. Moreover, when pore size is too large, there is a possibility that 
activated carbon may leak. 

[0030] In this invention, while taking out the permeated water obtained by membrane-separation processing by 
such membrane-separation means as treated water, concentration liquid is returned to the entrance side of a 
membrane-separation means, and circulation processing is carried out. Thus, the displacement discharged out of 
a system can be sharply reduced by carrying out circulation processing of the concentration liquid. 
[003 1 ] In this invention, although it changes with water quality, powdered-activated-carbon additions, etc. of 
the dioxin content liquid to process, by carrying out circulation processing of the concentration liquid in this 
way, 90 - 99% for the liquid except the solid content in raw water is collected as treated water, and it becomes 
possible to discharge only the slight concentration liquid of the remainder as wastewater. 
[0032] The wastewater drawn out out of the system is the liquid with which the powdered activated carbon 
which stuck to dioxin was high-condensed, and after carrying out coagulation sedimentation separation 
processing if needed, as for this wastewater, it is desirable to process harmful matter in the separated solid 
content. As a processing means of this harmful matter, in many cases, incineration disposal of solid content is 
performed, but solid content may be heated and decholorinated or decomposition drugs or a microorganism may 
decompose dioxin. Moreover, when heavy metal is further contained in solid content, processing which fixes 
this with drugs may be performed. Moreover, the wastewater drawn out out of the system may be reused as 
activated carbon for dioxin removal, such as a wet-scrubber, after performing suitable processing. 
[0033] In addition, preliminary solid-liquid-separation processing, such as natural sedimentation processing, 
centrifugal separation processing, coagulative separation, and floatation, may be performed for dioxin content 
liquid after adding powdered activated carbon and making it fully contact in advance of membrane separation 
by the above-mentioned membrane-separation means. Moreover, in order to raise further the contacting 
efficiency of powdered activated carbon and dioxin content liquid, a line mixer etc. may be formed in migration 
piping of liquid. Moreover, dioxin content liquid may cool the addition front stirrup of powdered activated 
carbon if needed after addition. 
[0034] 

[Example] The example of an experiment, an example, and the example of a comparison are given to below, 
and this invention is more concretely explained to it. 

[0035] The experiment which investigates the relation between the contact time of example of experiment 1 
dioxin content liquid and powdered activated carbon and the dioxin removal effectiveness was conducted. 
[0036] The blow water (SS:60 mg/L, dioxin concentration: 1.2 ng-TEQ/L) of the wet-scrubber of an incinerator 
plant is introduced into a reaction vessel. Peat system powdered activated carbon (main pore size of 20-500A, : 
mean particle diameter of 20 micrometers) is added at a rate of 500 mg/L. 0.5 minutes, After stirring, 
respectively for 1 minute, 5 minutes, 10 minutes, 30 minutes, 60 minutes, and 120 minutes, membrane- 
separation processing was carried out by 20aluminum3 film production of 0.05 micrometers of apertures, the 
dioxin concentration of treated water (permeated water) was measured, and the result was shown in drawing 3 . 
[0037] Drawing 3 shows that the contact time for 5 minutes or more is preferably required 1 minute or more, in 
order to fully carry out adsorption treatment of the dioxin. 

[0038] With the equipment shown in example 1 drawing 1 , dioxin content liquid was processed according to 
this invention. 

[0039] With this equipment, the blow water of the wet-scrubber 1 which is carrying out smoke scrubbing of the 
exhaust gas of an incinerator plant by the powdered-activated-carbon slurry was used as raw water, through the 
thickener tank 2, the membrane separation device 3 was supplied with Pump P, solid liquid separation was 
carried out, and it took out out of the system by having used permeated water as treated water, and circulated 
through concentration liquid to the thickener tank 2. 

[0040] In addition, the addition is about 90% in SS of the blow water of a wet-scrubber 1 (about 500 mg/L), 
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using peat system activated carbon (20-500A of main pore size, 20 micrometers of mean diameters) as 
powdered activated carbon. 

[0041] Moreover, membrane-separation processing conditions were carried out as follows, using 20aluminum3 
film production of 0.05 micrometers of apertures as a demarcation membrane of a membrane separation device. 
[Membrane-separation processing conditions] 

Raw water inflow : The amount of 310 L/hr treated water fetch : 300 L/hr concentration liquid circulating load : 
The amount of concentration liquid drawing from a 3000 L/hr thickener tank: From the raw water (wet-scrubber 
blow water) of 10 L/hr consequently SS:543 mg/L, and dioxin concentration:79 ng-TEQ/L, the treated water of 
dioxin concentration:0.0045 ng-TEQ/L was obtained, and the high dioxin removal effectiveness was attained. 
Moreover, when the water in a thickener tank 2 was analyzed, SS concentration is 7840 mg/L and was 
condensed 14.4 times compared with raw water. 

[0042] In this example 1, although the configuration from which, especially as for the thickener tank 2, the 
residence time is secured since [ that powdered activated carbon and dioxin content liquid are enough ] time 
amount contact is carried out is not carried out into the wet-scrubber 1 , the function as a reaction vessel may be 
given to this thickener tank 2. 

[0043] Although the dioxin concentration of the obtained treated water was 0.0030 ng-TEQ/L and the dioxin 
removal effectiveness was good when similarly processed except having discharged and operated out of the 
system in example of comparison 1 example 1 , without returning the concentration liquid of a membrane 
separation device to a thickener tank, it was 1 80 times [ in the case of an example 1 ] the amount of wastewater 
(concentration liquid) of this discharged out of a system. 

[0044] It turns out that a displacement can be reduced sharply, without changing most of the removal 
effectiveness of dioxin from the result of an example 1 and the example 1 of a comparison by carrying out 
circulation processing of the concentration liquid of a membrane separation device. 

[0045] With the equipment shown in example 2 drawing 2 , dioxin content liquid was processed according to 
this invention. 

[0046] With this equipment, the blow water (SS:60 mg/L, dioxin concentration: 1 .5 ng-TEQ/L) of the wet- 
scrubber of an incinerator plant is introduced into a reaction vessel 4. After adding and making peat system 
powdered activated carbon (main pore size of 50-200 A, mean particle diameter of 20 micrometers) pile up at a 
rate of 500 mg/L, with Pump P Solid liquid separation was supplied and carried out to the membrane separation 
device 5 equipped with 20aluminum3 film production of 0.05 micrometers of apertures, and it circulated 
through drawing and concentration liquid to the reaction vessel 4 out of the system by using permeated water as 
treated water. 

[0047] In addition, the residence time in a reaction vessel 4 operated by [ as it having been 1 hour ], and carried 
out membrane-separation processing conditions as follows. 
[Membrane-separation processing conditions] 

Raw water inflow : The amount of 200 L/hr treated water fetch : 190 L/hr concentration liquid circulating load : 
The amount of concentration liquid drawing from a 2000 L/hr reaction vessel: When the dioxin concentration of 
the treated water obtained 10 L/hr was measured, dioxin was not detected out of treated water. 
[0048] In example of comparison 2 example 2, a reaction vessel was not prepared, but it carried out similarly 
except having poured in so that it might become an activated carbon addition equivalent to an example 2 about 
a powdered-activated-carbon slurry in water supply Rhine before [ 1m ] a membrane separation device. 
[0049] Consequently, the dioxin concentration of the obtained treated water is 0.3 ng-TEQ/L, and was not able 
to acquire sufficient dioxin removal effectiveness. 

[0050] By preparing a reaction vessel in the preceding paragraph of a membrane separation device, and 
securing the contact time of dioxin content liquid and powdered activated carbon from the result of an example 
2 and the example 2 of a comparison shows that dioxin is removable to altitude. 
[0051] 

[Effect of the Invention] Since the wastewater (concentration liquid) discharged from a membrane-separation 
means can be reduced sharply in according to this invention the above passage removing dioxin from dioxin 
content liquid by carrying out solid liquid separation using a membrane-separation means after adding 
powdered activated carbon in dioxin content liquid, miniaturization of a waste-water-treatment facility and 
reduction of waste-water-treatment cost can be aimed at. 
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[0052] Moreover, while fully securing the contact time of dioxin content liquid and powdered activated carbon, 
removing the dioxin in dioxin content liquid to altitude and obtaining the nature treated water of a flood, the 
dioxin amount of adsorption per [ which was added ] powdered activated carbon can be raised, and reduction of 
the initial complement of powdered activated carbon can be aimed at. 

[Translation done.] 
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Abstract of JP2001 232356 

PROBLEM TO BE SOLVED: To provide a process 
for treating a liquid containing dioxins, which 
comprises adding powdery active carbon to the 
liquid containing dioxins, thereafter subjecting the 
resulting mixture to solid-liquid separation by a 
membrane separation means and thereby removing 
dioxins from the liquid and also, enables reduction 
in amount of wastewater (a liquid concentrate, i.e., a 
concentrated slurry of the powdery active carbon 
containing adsorbed dioxins) discharged from the 
membrane separation means, advanced removal of 
dioxins in the dioxin-containing liquid and production 
of high water quality treated water by securing 
sufficient time of contact of the dioxin-containing 
liquid with the powdery active carbon, enhancement 
of the adsorption of dioxins per unit weight of the 
powdery active carbon and thereby reduction in 
required amount of the powdery active carbon. 
SOLUTION: This process involves returning a liquid 
concentrate discharged from a membrane 
separation means to the inlet side of the membrane 
separation means. This equipment is provided with 
a powdery active carbon addition means for adding 
powdery active carbon to a liquid containing dioxins, 
the above membrane separation means for 
subjecting the resulting mixture of the liquid 
containing dioxins and the added powdery active 
carbon to solid-liquid separation and a means for 
returning the liquid concentrate discharged from the 
membrane separation means to the inlet side of the 
membrane separation means. 
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